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JSC Thermal Vacuum Testing -
Programs

® Programs Supported with Thermal Testing
e Space Shuttle
e International Space Station (ISS)
e Extravehicular Activities (EVA) — Space Walks
e Roboaotic Interplanetary Missions




JSC Thermal Vacuum Testing -
Environments

® Thermal Testing for Encountered Environments
e Orbital (Shuttle, ISS, EVA)
e Thermal Vacuum
e Thermal Cycling
e Cabin (Shuttle, I1SS)
e Thermal Cycling
e Space (Interplanetary Missions)
e Thermal Vacuum
e Thermal Cycling
e Planetary (Interplanetary Missions)
e Thermal Vacuum
e Thermal Cycling




JSC Thermal Vacuum Testing -

.. Documentation
® Thermal Testing Requirement Documentation

e Shuttle

e Space Shuttle Specification Environmental Acceptance Testing (SP-T-
0023B)

e ISS

e Qualification and'Acceptance Environmental Test Requirements —
International Space Station Program (SSP'41172)

e EVA
e Project Management of Government Furnished . Equipment Flight
Projects (EA-WI-023)
e General Operating Procedures Manual for Engineering Directorate
Testing Facilities (EA-WI-024)
e Planetary Missions
e Testing done in accordance with JPL procedures/requirements?
@ Thermal Testing Guideline Handbooks

e Military Standard — Test Requirements for Launch, Upper-Stage,
and Space Vehicles (MIL-STD-1540C)

e NASA JSC Specification Environmental Acceptance Testing
(SP-T-0023B)
e Satellite Thermal Control Handbook




JSC Thermal Vacuum Testing*

e Thermal Vacuum Test, Component Qualification

o Purpose: demonstrates the ability of the/.component to perform in a
thermal vacuum environment that simulates the maximum and
minimum predicted level temperature/environment for the component

¢ Thermal Cycling Test, Component Qualification

e Purpose: demonstrates the ability/of components to operate over the
design temperature range and to'survive theithermal cycling screening
test imposed upon the compongnt during acceptance testing

e Thermal Vacuum Test, Compaonent Acceptance

e Purpose: detects material and workmanship defects prior to installation
into a flight element by subjecting the article to a thermal vacuum
environment

e Thermal Cycling Test, Component Acceptance

o Purpose: detects material and workmanship defects prior to installation
of the component into a flight element by subjecting the component to
thermal cycling

e Noncritical Component Testing

e Purpose: demonstrates the functionality and reliability of the hardware
while enabling lower cost and faster development due to its lower

criticality
* per SSP 41172




JSC Thermal Vacuum Testing*

Thermal < 10* Torr >3 12 hrs on first cycle; thereafter,>1 | + 20 F (11.1 C) beyond ace External
Vacuum hr after reaching internal thermal test limits. Electronics min
(TV), Qual equilibrium sweep (140 F).
Thermal Ambient 3xTC Acc > 1 hr after reaching internal +20 F (11.1 C) beyond acc External
Cycling test but not thermal equilibrium test limits. Electronics min or Internal
(TC), Qual less than 24 sweep (140 F).
Thermal < 10 Torr > 1 > 1 hr after reaching internal Max'acceptance limits. External
Vacuum, thermal equilibrium Electranics min sweep (100 F)
Acc
Thermal Ambient > 8 > 1 hr afterreaching internal Max acceptance limits. External
Cycling, Acc thermal equilibrium Electronics min sweep (100 F) | or Internal
Noncritical — | <104 Torr | 1.5 (2 max 12 hrs on first cycle; thereafter >1 | + 20 F (11.1 C) beyond acc External
TV, Qual dwellsand 1 | hr after reaching internal thermal test limits. Electronics min

min dwell) equilibrium sweep (140 F).
Noncritical - | Ambient 6 > 1 hr after reaching internal + 20 F (11.1 C) beyond acc External
TC, Qual thermal equilibrium test limits. Electronics min or Internal

sweep (140 F).

Noncritical — | < 10 Torr 1 > 1 hr after reaching internal Max acceptance limits. External
TV, Acc thermal equilibrium Electronics min sweep (100 F)
Noncritical - | Ambient 3 > 1 hr after reaching internal Max acceptance limits. External
TC, Acc thermal equilibrium Electronics min sweep (100 F) | or Internal

* per SSP 41172
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* per SSP 41172
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JSC Thermal Vacuum Testing*

Maximum Aceepl aned™
Temperature Limit

Sex Mofe 1

Thermal Vacuom Test
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Mok 1: The minimum dwell period sl ench tempermture extrame shall be the time raquired for the component to reach interml themmal e quilibrium ws determined from the firg: thermal
vicuum gumlification cyele or ms determined by development testing or ambysis, but m no case less than one hour.
Joke 2: The dwell perind al the mas mum operating acceplance empemture limik may be performed with power on or off {preferred method - power on dwell — is shown
The minimum operating {emperature for acceplance thermel vacuum and thermal eyele bsting shall be below 30 degrees P whenever possible.
Porwer on/off mycles recuined ot each bemperature extreme for thermal oycles 2 through 7
The minimum swezp betwsen the minimum and maximum scceptance limits for eledrioal and eledtronic components shallnot be Jess than 100 degrees .
For ancepiance themal opoke iesting, the lempersture famition mie between the minimum ind mas mum empemtore limits shall be oo kess than 1.0 degree F (0056 degree C
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